Abstract-The least-skilled workforce in the United States is disproportionally employed in the provision of time-intensive services that can be thought of as market substitutes for home production activities. At the same time, skilled workers, with their high opportunity cost of time, spend a larger fraction of their budget in these services. Given the skill asymmetry between consumers and providers in this market, product demand shifts-such as those arising when relative skilled wages increase-should boost relative labor demand for the least-skilled workforce. We estimate that this channel may explain one-third of the growth of employment of noncollege workers in low-skill services in the 1990s.
I. Introduction C ENSUS data show that the least-skilled workforce in the United States is disproportionally employed, relative to more skilled workers, in the provision of timeintensive services like food preparation, cleaning, repair, and delivery, which can be broadly defined as market substitutes for home production activities. In 2005, this sector absorbed almost 25% of the workforce in the lowest decile of the wage distribution; it employed only 5% of workers earning the median wage and less than 2% of top wage earners. While employment shares in this sector monotonically decline along the skill distribution, consumer expenditure data show that consumption of home production substitutes, as a fraction of total expenditures, monotonically increases with an individual's skills. These facts (documented in section II) are consistent with economic theory: more-skilled workers, with their high opportunity cost of time, should be net buyers of home production substitutes, while lessskilled workers should be net sellers.
From the asymmetry between the skills of consumers and providers in the market for services that substitute for home production arises the hypothesis of consumption spillovers put forward in this paper: product demand shifts in this sector, driven by the consumption choices of skilled workers, will cause labor demand shifts that favor the least-skilled workforce, where the mapping between product demand and labor demand shifts is meaningful in light of the nontradable nature of the services we focus on. Manning's (2004) is the only study that has previously emphasized the dependence of unskilled employment opportunities to the physical proximity of skilled workers, because the latter are more likely to buy low-skill timeintensive services that free them from home production tasks. Manning tests for this idea by studying the cross-city association of low-educated workers or their employment shares in nontraded activities. We instead test whether the demand for home production substitutes (and for workers providing them) increases with measures of relative wage income inequality, such as the share of income accruing to the higher-income groups. Since the fraction of expenditures in home production substitutes is larger in higherincome percentiles, we expect economies with higherincome inequality to allocate a larger share of aggregate income to these services and demand more of the unskilled labor that provides them.
As we show in section IIC, time series evidence at the national level supports the existence of consumption spillovers. The growth in wage inequality over the past three decades is one of the better-documented facts about the U.S. labor market (for reviews, see Autor, 1999, and Acemoglu, 2002) . Over the same period, the share of wage earners at the bottom of the U.S. wage distribution employed in the provision of market substitutes for home production activities steadily increased, from 16% in 1980 to 25% in 2005. Employment growth in this sector might as well stem from labor supply shifts, such as those caused by the large influxes of low-skill immigrants into the United States in recent decades (Cortes, 2008) . Quantile regressions of individual log hourly wages on sector of employment, however, show that since 1980, the wage penalty for providers of home production substitutes has decreased, especially at the lowest quantiles. Positively correlated employment and wage changes suggest a central role for labor demand shifts, such as those predicted by consumption spillovers.
In section III we test our hypothesis on city-level data, where the gain in degrees of freedom gives us the chance of improving the characterization of the source of demand shifts from consumption spillovers. We pool data from the 1980, 1990, and 2000 Censuses and the 2005 American Community Survey and study the cross-city association between employment growth in home production substitutes and variation in the top wage bill share. To the extent that changes in the latter are driven by falling bottom-end wages-wages that largely determine the price of lowskill time-intensive services-then estimation of the effects of consumption spillovers on the demand for these services is potentially confounded by own-price effects. To address this concern, we instrument changes in top wage shares using predicted changes in the wage bill accruing to top wage earners. We find that growth in a city's top-wage-bill share is associated with economically (and statistically) significant low-skill employment growth in the sector of services that substitute for home production activities.
Our paper relates to the large literature on wage inequality. Different from most other work, however, it investigates a consequence of increasing inequality rather than its causes. Consumption spillovers predict that the growth of wage inequality, a phenomenon that has been often explained as arising from growth in the demand for skilled labor, should in turn give rise to increasing relative demand for the least-skilled labor. This is of particular relevance in light of recent evidence on the polarization of the U.S. labor market. While a feature of the growth of earnings inequality in the 1980s was the decline in employment and earnings of the least-skilled workforce (Bound & Johnson, 1992; Katz & Murphy 1992; Juhn, Murphy, & Pierce, 1993) , Autor et al. (2006) show that from 1990 to the mid-2000s, changes in occupational shares were U-shaped.
1 At the same time, the 90-50 wage gap kept expanding, whereas the 50-10 gap declined.
2 Autor et al. (2006 Autor et al. ( , 2008 argue that wage and employment growth polarization is consistent with a model of technological change in which information technology can only replace human labor routine tasks (Autor, Levy, & Murnane, 2003-ALM henceforth) . Because jobs that can be routinized are not distributed uniformly across the wage distribution (Goos & Manning, 2007) , the secularly declining price of computer capital has nonmonotone impacts: it raises demand for the nonroutine abstract tasks that are performed by educated professionals and managers, and lowers demand for the routine tasks that tend to be performed by moderately skilled workers. Even if improvements in technology have no direct impact on the nonroutine manual tasks performed by low-skill workers, they do cause labor to be reallocated away from repetitive, traditionally middleskilled tasks toward lower-skilled activities that require a higher degree of interpersonal and environmental adaptability. As such, the ALM framework predicts employment growth polarization. Labor supply shifts toward the leastskilled jobs, however, might depress observed unskilled relative wages and expand lower-tail inequality.
Demand forces like consumption spillovers can complement technological-based explanations that focus on the production side of the economy and provide a viable explanation for positively correlated employment and wage changes at the bottom of the skill distribution. In our setting, it is the growth in earnings at the top end of the distribution that should spur demand for services consumed by high-income people. Since it is the least-skilled workers who provide these services, this in turn will increase labor demand for workers at the bottom end, but not in the middle, of the distribution. Analyses of tax return data (Piketty & Saez, 2003) show that after increasing steadily until the mid-1980s, the wage income shares of the (very) top percentiles of tax units in the United States underwent unprecedentedly sharp rises in the late 1980s and then again in the mid-to late 1990s. Larger growth in the driving force of consumption spillovers in the 1990s implies that they account well for the timing of changes in the U.S. labor market, which started to polarize in the 1990s.
II. The Market for Home Production Substitutes

A. Theoretical Overview and Related Work
The main intuition of the consumption spillovers hypothesis put forward in this paper is the notion that consumers and providers in the market of services that substitute for home production activities belong to groups at the opposite ends of the skill distribution.
The prediction that skilled workers do less home production than unskilled workers, and consume more market substitutes for home goods and services, is a standard result in the theory of allocation of time, as pioneered by Mincer (1963) and Becker (1965) and formalized by Gronau (1977) . Following Manning (2004) , we embed this concept in a model for an economy with two types of workers (skilled and unskilled) who derive utility from consuming two types of goods: a general good y, produced by firms using a technology in both skilled and unskilled labor, and a domestic good x, which is the output of time-intensive activities (such as cooking and cleaning the house) that an individual can either produce domestically (using her own time) or purchase in the market (by buying-in someone else's time). Assuming that individuals are equally effective at producing the home good, regardless of their different skills in the production of y, then skilled workers, with their high opportunity cost of time, will be net buyers of timeintensive services that substitute for home production, while unskilled workers will be net sellers. In the extreme case that time is the only input in the production of x, no skilled worker will ever work in the household sector and the wage at which domestic help can be hired will be w u , the unskilled wage. In the presence of agency costs, no unskilled worker will ever hire any help in household production, and the demand for domestic help will be an increasing function of the real skilled wage and a decreasing function of the unskilled wage.
In this setting, a rise in skilled market wages-as long as it is higher than the rise in unskilled wages-will cause a positive shift in the demand for unskilled labor in the sector of services that substitute for home production. We test for this prediction on both time-series data (see section IIC) and cross-city data (see section III).
Our framework closely relates to the one proposed by Autor and Dorn (2010) , who also emphasize the role of growing low-skill in-person service jobs in explaining the twisting of the lower tail of the U.S. wage and employment distributions observed in recent decades. Building on ALM, the authors identify personal services as a sector that is less likely to experience technological improvements since it delivers manual nonroutine tasks. Even if we emphasize different parts of our models, our approaches are complementary. We stress a consumption explanation, but by positing that technical change in the home production substitute sector is limited, we make an assumption that is similar to the one in Autor and Dorn (2010) and is crucial for consumption spillovers to exist: only if home production is time-intensive, rising returns to skill, by raising the opportunity cost of time of skilled workers, spur their demand for household services. Autor and Dorn focus on the production side of the economy and the effects of nonneutral changes in productivity, but they also make an assumption on consumers' preferences: in their framework, as in Weiss (2008) , rising demand (and wages) in the service sector crucially depends on the elasticity of substitution between goods and services.
In what follows, we use consumption expenditure data and employment data to test the main prediction of our framework, that consumption of home production substitutes should increase with measures of an individual's skills, while employment in these services should decrease with them. We measure skills in terms of either highest educational attainment or hourly wages. The basic rule to identify the x-sector is that it must provide goods or services that an individual would be able to produce domestically using her own time as a primary input. We also impose the criterion that the producer of the good or service has to be located in physical proximity to the consumer of that product, as only in the case of nontradable goods, prices will reflect the local cost of labor inputs, a crucial feature to map productdemand shifts into demand shifts.
B. Consumers of Home Production Substitutes
The Consumer Expenditure Survey (CEX) provides the only microlevel data reporting comprehensive measures of consumption expenditures for large cross-sections of households in the United States. It consists of two independent nationally representative surveys, one based on retrospective interviews about expenditures in the previous quarter (the Interview Survey) and one based on weekly diaries (the Diary Survey). We use data from the Diary Survey, because weekly record keeping more accurately accounts for the kinds of expenditures that we want to measure: services that are substitutes for home production activities are likely to constitute small and frequent purchases, difficult to recall over longer periods of time (Attanasio, Battistin, & Ichimura, 2007) .
For each household, we calculate both a measure of total weekly expenditures and a measure of expenditures in goods and services that substitute for home production activities. The latter measure includes purchases of food and drinks consumed away from home at full-service places, repair and maintenance, delivery, babysitting, housekeeping, and personal care services.
3 On a sample drawn from the 2004 Diary Survey and restricted to households headed by individuals at least 18 years old and no older than 65 who worked for salary in the twelve months before the interview, we investigate the correlation between the head's education and hourly wage 4 and the household's expenditure share of home production substitutes. 5 To shed light on the potential differences across family types, we also run separate analyses for husband-and-wife families where only the head works (15% of the sample), husband-and-wife families where both spouses work (40%), and other households (45%).
As shown in the last panel of figure 1 , the household budget share of home production substitutes monotonically increases with the head's educational attainment: these consumption items represent 4.5% of the total expenditures of households headed by high school dropouts but 11% of those of households headed by college postgraduates. The first three panels show that this pattern is common across family types.
6 Table 1 reports ordinary least squares (OLS) regressions of household budget shares on the head's log hourly wages. As shown in column 1, we find evidence of a statistically significant positive relationship. Columns 2 through 5 report estimated coefficients from regressions separately run for different family types. A 10% increase in the male head's hourly wage is associated with around a 0.1 percentage point increase in the budget share of home production substitutes in husband-and-wife families (columns 2 and 3). As shown in column 4, in husband-and-wife families where the woman works, we find a stronger relationship between budget shares and the woman's wage, suggesting that when the woman participates in the labor market, the opportunity cost of home production time is more closely tied to her wage than the male's wage. Also in the case of other families (column 5), there is a statistically significant relationship between budget shares and the head's hourly 3 Table A1 (in the online appendix) provides details on the way in which specific expenditure items are mapped into these categories. 4 The family head is conventionally fixed to be the male in all husbandand-wife families. Hourly wages are calculated as annual earnings (in the twelve months before the interview) divided by annual hours of work. 5 We study budget shares, instead of dollar amounts spent, to abstract from differential saving decisions across skill groups. 6 The strictly increasing pattern is less pronounced for married couples where the wife works. However, as shown in figure A1 (in the online appendix), when setting the family head in husband-and-wife families to be the female (instead of the male), the pattern is sharp for these families as well. As documented in figure A2 , the monotonically increasing pattern is also similar across specific service categories.
THE REVIEW OF ECONOMICS AND STATISTICS
wages. The magnitude of the relationship is smaller than for other family types, but the fraction of expenditure on these services is on average higher. These stylized facts show that consumption of outsourced home production activities monotonically increases with proxies for family members' opportunity cost of time. If workers are more likely to consume these services because by doing so they can substitute their own ''costly'' time in home production activities with cheaper bought-in time, then they should be more likely to do so the larger is the difference between their own skills and the skills of those providing these services-who, as we show next, are predominantly the least skilled in the economy.
C. Providers of Home Production Substitutes
To evaluate the skills of the providers of home production substitutes, we use data from the 1980, 1990, and 2000 censuses and the 2005 American Community Survey (ACS), specifically the Integrated Public Use Microsample Series (IPUMS) files (Ruggles et al., 2004) . 7 We use indus-FIGURE 1.
-HOUSEHOLD EXPENDITURE SHARE OF HOME PRODUCTION SUBSTITUTES AND HEAD'S HIGHEST EDUCATIONAL ATTAINMENT, BY FAMILY TYPE, 2004
The graph plots the average fraction of total household expenditures spent in home production substitutes across households headed, respectively, by high school dropouts (HSD), high school graduates (HSG), individuals with some college education but no bachelor's degree (CD), individuals with an associate, B.A., or master's degree (CG), and individuals with the doctorate (PG). The first three panels report budget shares separately calculated for husband-and-wife families and other families, which refer to single-adult families (73%) and mixed families (27%). All figures are weighted. The sample is restricted to households headed by individuals at least 18 years old and no older than 65 who worked for salary in the twelve months before the interview. The family head is conventionally fixed to be the male in all husband-and-wife families. OLS estimates. The dependent variable is the household expenditure share of goods and services that substitute for home production (see table A1 in the online appendix). Sample restricted to household headed by individuals at least 18 years old and no older than 65 who worked for salary in the twelve months before the interview. The family head is conventionally fixed to be the male in all husband-and-wife families. ''Other families'' in column 5 refers to single-adult families (72%) and other mixed families (28%).
Source: 2004 Consumer Expenditure Diary Survey.
7 The analysis is restricted to respondents aged 16 through 65 who did not live in group quarters, were employed in the civilian labor force at the time of the survey, and received a salary in the previous year. For consistency with later analyses, the sample is restricted to respondents who resided in census-defined metropolitan areas. Hourly wages are calculated by dividing total wage and salary income by annual hours worked (the product between weeks worked and hours usually worked per week).
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try of work to identify service jobs that are likely to provide the labor inputs for the production of the items we study in CEX data.
8 Outsourced home production jobs include personal services (other than in hotels or lodging places), repair, protective, cleaning, and child care services. These services cannot be traded outside a local labor market, and their price is likely to reflect the costs of labor inputs in the place where the consumer lives. 9 We also separately identify other clearly nontraded jobs, which include retail trade (except jobs at eating and drinking places that are categorized as outsourced home production activities), health, and social and entertainment services.
When calculating employment shares in different sectors for workers in each decile of the hourly wage distribution, 10 we find that in any given year, the share of workers employed in outsourced home production jobs drops monotonically and sharply along the wage distribution. For instance, as shown in the first panel of figure 2, in 2005 these services employed 25% of wage earners in the first decile of the distribution, 19% in the second, 12% in the third, 9% in the fourth, and so on, down to 1.6% in the top decile. There are other sectors where employment shares systematically vary along the wage distribution, but only outsourced home production services exhibit this striking strictly monotonic downward pattern. Employment shares in other nontraded activities are stable at around 30% in deciles in the lower half of the wage distribution and drop only in the upper half; those in construction and personal services in lodging places are fairly constant along the entire wage distribution, while those in other sectors monotonically increase along the distribution. Overall, these figures suggest that the sector of home production substitutes is peculiar in that product demand shifts in this sector can be expected to predominantly affect labor demand for the very least-skilled workforce and the higher the percentile a wage earner belongs to, the larger the expected gap between his own wage and the average wage of those delivering home production substitutes.
Disaggregating the analysis by specific subcategories of outsourced home production services shows that the strictly decreasing pattern of employment shares along the skill distribution is common across categories. Moreover, an analysis of the sociodemographic characteristics of the workforce 8 Appendix table B1 (in the online appendix) provides details on the mapping between industrial classification and the categories of employment that we want to analyze separately. 9 Personal services provided in hotels, motels, and other lodging places are likely to be consumed while away from the place where one lives, so they might be thought of as traded goods, where the consumer instead of the good is transported.
10 Table B2 (in the online appendix) reports all figures for all years. Results discussed in this section are robust to using education, instead of hourly wages, as a measure of individual skills.
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THE REVIEW OF ECONOMICS AND STATISTICS employed in these services versus the workforce in other industries reveals that this sector employs a close to average share of females but a higher-than-average share of immigrants.
11
Another peculiar feature of outsourced home production services emerges when studying changes over time in the sectoral distribution of employment. Between 1980 and 2005, employment opportunities in the United States have been increasingly represented by nontraded jobs. This is not surprising, since labor is cheaper in developing countries and transportation and shipping costs have been decreasing over time. As shown in figure 3, the employment trend out of traded activities is common to the least skilled (wage earners in the bottom two deciles of the hourly wage distribution) and the rest of the workforce. However, peculiar to the least-skilled workforce is the fact that employment shifts into outsourced home production services have been more pronounced than shifts into other nontraded activities. Based on our simple theoretical framework, we could argue that what drives the employment growth of the least-skilled workforce in outsourced home production jobs in decades of growing wage inequality is the increasing demand for these services generated by skilled workers. The latter should find it profitable to buy more (and a wider varieties of) home production substitutes when the gap between the wage of those providing these services and their own wage increases. It is well known that the rise in wage inequality in the United States (at least in the 1980s) was due not only to wage gains for high-paid workers, but also to real wage drops for the least skilled, arising, for example, from the decline in the real value of the minimum wage. As such, increasing employment in home production substitutes might not only be explained by positive demand shifts but might as well occur along a downward-sloping demand function. The role of own-price effects arising from labor supply shifts can also be expected to be relevant in light of the large inflows of low-skill immigrants into the United States in recent decades and the fact that immigrant inflows have been shown to reduce the price of immigrant-intensive services, such as the ones we study here (Cortes, 2008) .
We use quantile regressions of individual log hourly wages to explore whether positive demand shifts plausibly play a role in explaining the observed employment shifts into home services. Figure 4 reports the coefficients on a dummy variable for employment in the home service sector from quantile regressions that also include controls for individual characteristics (gender, age, education, race, Hispanic origin, foreign-born status) and are separately run for SECTORS OF THE WORKFORCE IN THE BOTTOM TWO AND THE EIGHT HIGHEST DECILES  OF THE HOURLY WAGE DISTRIBUTION , 1980 , , 1990 , , 2000 , AND 2005 Each circle and each triangle represents the shares of the workforce in either the bottom two deciles or the highest eight deciles of the hourly wage distribution employed in a given sector in a given year. The shares for each group and year across the six sectors sum to 1. Sample restricted to individuals ages 16 through 65 who were employed in the civilian labor force at the time of the survey, were not unpaid family workers, did not live in group quarters, and resided in an MSA. Earnings deciles based on hourly wages, defined as annual wages divided by annual labor supply (the product between number of weeks worked and usual number of hours worked per week). 1980, 1990, 2000, and 2005 . The coefficients are always negative, confirming the well-known fact that the these services are traditionally low-paid jobs. The wage penalty associated with working in this sector, however, has decreased over time, especially at lower quantiles, as graphically shown by the fact that the lines connecting coefficients estimated for each subsequent year lie above those for the previous year, and the upward shift is particularly pronounced at the bottom. Since these estimated wage changes are positively correlated with the employment shifts documented above, time series evidence appears to be consistent with the existence of demand shifts.
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III. Consumption Spillovers within Cities
To this point we have provided time series evidence on employment and wage changes in low-skill labor markets at the national level that is consistent with the existence of positive demand shifts for home production substitutes such as those we would expect to arise from increasing consumption of these services by skilled workers in decades of rising wage inequality. There are, however, too many secular changes, such as the increasing labor force participation of women, that might drive the rise in the demand for outsourced home production services over time. Since these contemporaneous changes prevent drawing any conclusive inference from time series evidence alone, we now turn to an analysis of local-level data. As a proxy for local labor markets, we use Metropolitan Statistical Areas (MSAs).
12
City-level figures are constructed using individual records from IPUMS extracts from the 1980, 1990, and 2000 censuses and the 2005 ACS. We restrict the analysis to the 242 MSAs defined throughout the sample period.
13
Because of the nontradable nature of the time-intensive services that substitute for home production activities, the consumption spillovers hypothesis predicts that employment in this sector should increase with measures of the inequality of a city's wage income distribution. Predictions on wage effects, on the contrary, crucially depend on the assumptions we make about labor mobility and local prices. For example, in response to an unexpected demand shock for unskilled workers, wage rates might rise temporarily. In the long run, however, labor mobility will reequilibrate wage rates across locations. On decennial censuses, the only data providing large enough sample sizes for city-level analyses, it is impossible to distinguish between the short-run and longrun effects of demand shocks. The dynamics of local prices is another complicating factor. If unskilled workers spend a higher fraction of their budget on housing and if land values are higher where the fraction of high-income families is larger (Gyourko, Mayer, & Sinai, 2006) , then a positive correlation between inequality measures and unskilled wage growth might arise from compensating wage differentials. In light of these considerations, the wage analyses carried at the city level should be viewed as suggestive at best.
A. Employment Effects
We start by investigating the employment effects of consumption spillovers. Our main analyses consist in studying the cross-city relationship between decadal changes in the wage bill share of a city top decile of wage earners (calculated as the ratio between the wage bill accruing to the 10% of highest wage earners in a city and the total city wage bill) and the percentage employment growth in the sector of services that substitute for home production (calculated as the change in the log of hours worked in home services in a city). The specification of the dependent variable is meant to avoid the potentially confounding effects of other forces-extraneous to our model (demographic changes, human capital externalities, international outsourcing)-driving either changes in the area's total employment or demand changes in other sectors. These effects would be captured by relative measures, such as changes in the ratio FIGURE 4.-CONDITIONAL QUANTILE REGRESSIONS COEFFICIENTS, 1980 , 1990 , 2000 , AND 2005 Each line connects the estimated coefficients on a dummy variable for employment in the sector of home production substitutes from quantile regressions of individual log hourly wages. Models also include controls for individual characteristics (age, age squared, four dummies for highest educational attainment, dummies for black, Hispanic origin, foreign-born) and are estimated separately for each year and each percentile 1 through 10 and each decile 20 through 90. The gray areas plot pointwise 95% confidence intervals. Sample restricted to individuals ages 16 through 65 who were employed in the civilian labor force at the time of the survey, were not unpaid family workers, did not live in group quarters, and resided in an MSA. All estimates are weighted by the product of IPUMS weights and annual labor supply (the product between number of weeks worked and usual number of hours worked per week).
Source: IPUMS extracts from 1980, 1990, and 2000 censuses and 2005 American Community Survey file.
12 MSAs, geographic entities defined by the U.S. Office of Management and Budget, include counties that center on a urban core and are characterized by a high degree of social and economic integration (as measured by commuting to work) with the core. 13 The geographic definition of MSAs is periodically adjusted to reflect the growth of cities. Even if here we do not correct for potential inconsistencies over time, other work suggests that this issue should not significantly affect the results. For example, in his analysis of the correlation between employment growth and growth in the share of college graduates across MSAs, Shapiro (2006) shows that his results are robust to examining only areas whose definitions did not change over time.
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between employment in home services and the population or changes in the share of hours worked in this sector. As shown later, the results are robust to using alternative measures of income inequality and to the way in which employment growth is measured. Employment figures by MSA are obtained for people in the age range of 16 to 65, who worked at least one week and received a salary in the year prior to the survey. They are constructed by weighting each individual by the product of the sample weight and a labor supply measure (the product between number of weeks worked last year and usual number of hours worked per week). Percentiles of the hourly wage distribution in a city and a given year are weighted as well.
We pool data from various years and estimate first-difference models of the relationship between decadal changes in employment and inequality,
where c t is a period fixed effect. Since the third period available (2000) (2001) (2002) (2003) (2004) (2005) is half the length of the first two, all 2000-2005 changes are multiplied by 2. Estimates are weighted by the average share of the national workforce in each city over the sample period. Standard errors are corrected for general heteroskedasticity and clustered at the city level.
As reported in column 1 of table 2, the OLS estimate of b is positive, as predicted by the consumption spillovers hypothesis. However, even if first-difference models net out the effects of time-invariant city-specific characteristics that may otherwise be picked up by the estimated b, there remains a series of potentially confounding factors.
First, alongside the demand shifter represented by highskill workers' consumption patterns, a host of other timevarying factors, potentially correlated with a city distribution of income, may explain differences across metropolitan areas in the growth of service employment. As shown in column 2, the estimated b decreases but remains positive and significant when controlling for other city-level contemporaneous changes that capture shifts in the demand for low-skill Three periods (1980-1990, 1990-2000, 2000-2005) and 242 MSAs are considered, for a total of 726 observations. The dependent variable is the percentage growth in the number of hours worked in the sector of services that substitute for home production activities. The instrument is a weighted sum of nationwide decadal growth of wages of workers in different occupations, where the weights are city-specific employment shares in those occupations among the top 10% of wage earners in 1980. Estimates weighted by the average share of national workforce in each MSA between 1980 and 2005. Standard errors (in parentheses) adjusted for heteroskedasticity and clustering across MSAs. Significant at *10% **5%, and ***1%.
Source: IPUMS extracts from 1980 , 1990 , and 2000 censuses and 2005 services (i.e., changes in female labor force participation rate, the proportion of college-educated individuals in the workforce of the city, and the share of elderly in the population) or shifts in the supply of unskilled labor (changes in the share of workers aged 16 to 25 and in the share of lowskill foreign-born workers, as in Cortes, 2008) . Rather than driving service employment growth, however, these factors may themselves result from it. For example, female labor supply may respond to the availability of home production substitutes, and immigrants' location choices may be endogenous to employment opportunities in an area. As such, controlling for these factors arguably biases all of the estimated coefficients, also the one of interest. A second, even more serious issue in interpreting a positive estimated b as evidence of consumption spillovers is that an increase in the top wage bill share (DWB 90 share ct ) might depend on changes that happen at any point of the distribution-also at the very bottom, where wages are proxies for the price of home production substitutes. To purge our main regressor from ''own price'' effects and decrease the risk that it is correlated with other city-specific shocks to local low-skill labor markets, we instrument the change in the wage bill of top wage earners in city c and decade t (DWB 90 ct ) with its prediction based on the nationwide decadal growth of wages of workers in different occupations, weighted by the city-specific employment share in those occupations among top wage earners at the start of the sample period:
where d jc,1980 is the share of wage earners in the top decile of the city wage distribution in 1980 employed in occupation j and Dw (jt)-c is the change over decade t in the log wages of workers in that same occupation living in cities other than c. Occupations are defined on the basis of 41 roughly two-digit occupation cells. First-stage regressions reveal that DWB 90 ct is a good predictor of the change in a city top-wage-bill share. Notably, these predicted values are based exclusively on variation in top wages, so this instrument addresses the second of the issues raised above.
14 It addresses the first issue only under the assumption that other city-specific shocks that affect low-skill employment growth are not systematically related to the occupational structure of the top decile of wage earners in the city at the start of the period. Initial market conditions, however, have been shown to matter for subsequent labor demand and supply shocks. In particular, they may influence the direction of research and favor innovations that are biased toward or against a particular factor of production or sector. For example, a high proportion of skilled workers in the labor force might encourage skilledbiased technical change (Acemoglu, 1998 (Acemoglu, , 1999 Beaudry, Doms, & Lewis, 2006) . Moreover, because of network effects, an initial large settlement of foreign-born individuals might subsequently attract large immigrant inflows, especially from the same countries of origin as the existing immigrant community (Card, 2001) . To the extent that a city top decile initial occupational structure is correlated with these or other initial conditions that also predict subsequent shocks to a local labor market, then the estimated b would pick up as well the effects of these shocks. To address this concern, we expand equation (1) to include a series of city characteristics measured as of the beginning of the sample period.
Columns 3 through 7 of table 2 present instrumental variables (IV) estimation results of equation (1) and test their robustness to a series of specification checks. IV estimates reported in column 3 indicate that a 1-standard deviation (4 percentage points) differential growth in a city top wage bill share is associated with one-fourth of a standard deviation (8%) percentage growth in the number of hours worked in home services. As shown in column 4, the results are robust to the inclusion of those city-level contemporaneous shifts also specified in column 2. However, to the extent that places where inequality grows more are also places where average income grows more, our estimates might simply reflect a general positive income effect favoring locally produced non traded goods. Against this notion, the estimated association between income inequality and employment growth in services that substitute for home production activities is robust to controlling for city-level changes in median hourly wages (column 5). We turn next to include controls for local time-invariant characteristics in an effort to rule out that confounding factors are driving the results. In column 6, we add region fixed effects, 15 and we also control for initial values (instead of changes) of the sociodemographic characteristics of the workforce and the population of the city. We find evidence of an even larger relationship between inequality and home service employment: a 1-standard deviation differential growth in a city topwage-bill share is found to be associated with half of a standard deviation (16%) percentage growth in the number of hours worked in home services. Finally, column 7 adds two variables capturing the occupational structure of the city as of the beginning of the sample period, the share of employment in home production substitutes and the share of employment in the ten most routine-intensive occupations (Autor & Dorn, 2010) . The estimated association is found to be robust to the inclusion of these variables, suggesting that our results are not confounded with path-dependent changes in the occupational structure of a city or changes due to forces other than consumption spillovers, such as 14 See table B3 in the online appendix, which also shows that DWB 90 ct is a good predictor for changes in the 90th percentile, not the 10th. 15 We consider the following nine divisions, corresponding to groupings of states: New England, Middle Atlantic, East North Central, West North Central, South Atlantic, East South Central, West South Central, Mountain, and Pacific Division.
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THE REVIEW OF ECONOMICS AND STATISTICS unbalanced productivity growth across sectors that depends on the degree to which tasks can be routinized.
16 Table 3 presents results from additional specification checks based on variants of equation (1), which are meant to test the robustness of our findings to (a) splitting the analysis of sectoral employment growth by workers' skills (we consider separately noncollege-educated and collegeeducated workers, in columns 3 and 4, respectively), (b) different choices of the measure of inequality (panel A), (c) different ways of measuring employment growth (panels B and C), and (d) studying employment growth in other nontraded sectors (panel D). Each entry in the table corresponds to a different regression and reports the IV estimated coefficient on the variable measuring the change in wage inequality. For comparison, OLS estimates are reported in column 1. All regressions include controls for city-level contemporaneous changes that capture demand and supply shifts in the market of home-production substitutes (as in columns 2 and 4 of table 2). The results of our robustness checks can be summarized as follows.
First, increasing inequality is associated with employment growth in the sector of home production substitutes among noncollege-educated workers, while the relationship is not statistically significant among college-educated ones. This is consistent with our hypothesis: consumption of home production substitutes creates employment opportunities for unskilled workers. On the contrary, for collegeeducated workers, we expect other forces, extraneous to our model, to be at play (e.g., human capital externalities) and to drive employment shifts into other more skilled sectors (e.g., financial and business).
The estimation results are robust to the use of alternative measures of income inequality, such as the 90-10 log hourly wage gap. This measure of inequality is a better proxy for the relative skilled-unskilled wage, which, as predicted by our model, should influence skilled workers' decision to buy market substitutes for home production. Since it mechanically varies with wages of the least skilled, however, it is also more likely to pick up the effects of labor supply shifts. The issue is addressed by using as an instrument the index defined in equation (2), which exploits predicted differences in the growth of wages for top earners only. Moreover, the results are robust to using the 90-50 log wage gap as a measure of wage inequality. Notably, as shown in the last row of table 3, panel A, results are qualitatively unchanged when using changes in the 90th percentile of the distribution of log hourly wages as the main regressor.
Our finding of a positive association between growth in wage inequality and employment growth in home services is also robust to the way in which we measure employment growth. To address the concern that our estimates might simply pick up a general increase in city scale associated with upper tail inequality, the dependent variable in table 3, panel B is specified as the percentage growth in the number of hours worked in home services net of the growth in the area's population: as shown in column 3, our findings appear not to be driven by a scale effect. Changes in the Three periods (1980-1990, 1990-2000, 2000-2005) and 242 MSAs are considered, for a total of 726 observations. Dependent variables are as indicated in the title of each panel. The instrument is a weighted sum of nationwide decadal growth of wages of workers in different occupations, where the weights are city-specific employment shares in those occupations among top wage earners in 1980. All regressions include controls for the city-level variables also included in columns 2 and 4 of table 2. Estimates weighted by the average share of national workforce in each MSA between 1980 and 2005. Standard errors (in parentheses) adjusted for heteroskedasticity and clustering across MSA's. Significant at *10%, **5%, and ***1%.
Source: IPUMS extracts from 1980, 1990, and 2000 censuses and 2005 American Community Survey.
share of hours worked in home services are the dependent variable of regressions displayed in panel C. We can use these city-level estimates to quantify how much of the growth of the employment of noncollege workers in home production substitutes observed at the national level may be attributed to the channel suggested in this paper. The wage bill share of the top decile of wage earners was 28.1 in 1980 and increased by 0.5 and 2.9 percentage points in the 1980s and the 1990s, respectively. The share of noncollege workers employed in home production substitutes was 10.1 in 1980 and increased by 1.4 and 1.6 percentage points in the 1980s and the 1990s, respectively. Using the coefficient estimated in column 3 of panel C in table 3, consumption spillovers may explain one-tenth of the growth in employment in home services in the 1980s but around one-third of the growth in the 1990s.
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Even if our model has no predictions on changes in sectors other than the one of home production substitutes, studying employment growth in other nontraded activities is a meaningful exercise, since it can serve as a test to separate our hypothesis from the effects of increasing demand for any kind of locally produced good. As shown in panel D of table 3, increasing inequality is associated with low-skill employment growth in other nontraded activities that is no more than half the growth in home production substitutes and not statistically significant.
B. Wage Analysis
We turn next to study whether within-city changes in the wage structure between sectors are consistent with the existence of demand shifts arising from consumption spillovers. As before, we pool data from 1980, 1990, 2000, and 2005 , but this time we model individual log hourly wages of noncollege workers, which allows controlling for individual demographic characteristics (X i ):
The inclusion of MSA fixed effects implies that we consider variation within cities. To assess whether increasing top wage bill shares are associated with differential unskilled wage changes across sectors, we include not only controls for a city top-wage-bill share (WB 90 sh ct ) and for whether the individual is employed in the provision of home production substitutes (HPS i ), but also their interaction. If the positive association between changes in topwage-bill shares and employment shifts into home production substitutes documented in the previous section is demand driven, then we would expect the coefficient of the interaction term (b 3 ) to be nonnegative. Table 4 reports the estimated bs when equation (3) is estimated with OLS (column 1) or with quantile regressions for the median (column 2) as well as for lower deciles (from the fourth to the first in columns 3 through 6). The estimation results can be summarized as follows. Working in the provision of home production substitutes is associated with a large wage penalty at any point of the distribution, as captured by a negative b 2 . The coefficient of a city top-wagebill share is positive and of similar magnitude in columns 1 and 2, implying that a larger top-wage-bill share is associated with larger (and similar) growth of mean and median hourly wages of noncollege workers employed in sectors other than the one under study here. The estimated b 1 , however, decreases and turns negative for lower quantiles, which is consistent with widening wage inequality within cities. Two facts are worth noting about the estimated coefficient of the interaction term. First, the estimated b 3 is always positive, which implies that noncollege workers in cities with a larger growth in the wage bill share of top earners experience relative wage growth if employed in home production substitutes. A 1-standard deviation (4 percentage point) larger top-wage-bill share is associated with 1.6% growth of mean hourly wages of noncollege workers in home production substitutes versus 1.1% growth in other sectors. 18 At the median, the differential wage growth is even larger: 1.9% versus 0.8%. Second, as shown by the increasing magnitude of b 3 across columns, relative wage Dependent variable: individual log hourly wages of noncollege workers. Estimation: OLS (column 1); quantile regressions for the median hourly wage (column 2), and the 40th, 30th, 20th, and 10th percentiles in the remaining columns. All models include an intercept; three-year dummies (1980, 1990, 2000) ; 241 MSA dummies; dummies for age (16-24, 25-34, 35-44 and 45-54) , education (no high school diploma, high school graduates), black, Hispanic, and foreign born; and interactions of individual-level controls with year dummies. Estimates weighted by the product of personal weights and individual annual labor supply. Robust standard errors (in parentheses). Significant at *10%, **5%, and ***1%. Quantile regressions are estimated exploiting the sparsity of the regression matrix, using the Frisch-Newton interior point algorithm programmed by the authors in R. Standard errors are obtained using methods by Powell (1986) and Koenker (2005 The increasing magnitude of the estimated b 3 in lower quantile regressions suggests that differential wage changes in home production substitutes associated with increasing top wage shares may mitigate the widening of wage inequality toward the bottom of the distribution.
IV. Conclusion
The growth in wage inequality over the past three decades is one of the better-documented and more extensively researched facts about the U.S. labor market. A voluminous amount of research has investigated the causes for this phenomenon and has identified two leading explanations: the increase in the relative demand for skills, due to SBTC (Krueger, 1993; Berman, Bound, & Griliches, 1994) or international trade (Feenstra & Hanson, 2003) , and changes in wage-setting institutions, such as the decline in unionization (Freeman, 1993) , the drop in the real value of the minimum wage (DiNardo, Fortin, & Lemieux, 1996; Lee, 1999) , and the growth in performance-pay schemes (Lemieux, Macleod, & Parent, 2006) . On the contrary, what changes have resulted from growing wage inequality is still a question that ''should embarrass social scientists, because there is so little we can point to'' (Welch, 1999) . Evidence presented in this paper suggests that increasing demand for market substitutes of home production activities is a change we might be able to add to this sparse list.
We build on the observation that there is a sharp asymmetry in the skills of providers and consumers in the sector of services that substitute for home production activities. Since consumers are disproportionally drawn from the highest percentiles of the skill (wage) distribution, we form the prediction that demand for these services should increase where and when the share of income accruing to the highest-paid workers increases. In turn, these product demand shifts are expected to raise the relative demand for the least-skilled workers, who are the primary providers of these services.
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The main empirical challenge we face in this paper is to identify an arguably exogenous source of growth in the wage bill share accruing to skilled workers-exogenous to changes in low-skill labor markets. On city-level data, we propose predicting changes in top-wage-bill shares using national-level changes in wages paid in different occupations weighted by city-specific start-of-period employment shares in those occupations among top wage earners. In this way, we arguably break the direct link between city-level changes in high-skill and low-skill labor markets. We find evidence of a strong positive relationship between the change in a city top-wage-bill share and the growth in local employment in jobs that substitute for home production. When using city-level estimates to predict national changes, we find that consumption spillovers may account for onethird of the growth of employment in home production substitutes experienced in the 1990s by noncollege workers in the United States.
Within-city changes in the wage structure across sectors are also consistent with the existence of positive demand shifts arising from consumption spillovers. We find a positive association between a city top-wage-bill share and relative wages paid to non-college workers in the home production sector, which is consistent with employment shifts into this sector being demand driven. Interestingly, the association is larger when modeling lower quantiles of the wage distribution, suggesting that consumption spillovers may contribute to a compression of wages in the lower end of the distribution.
Because workers in home production substitutes are heavily concentrated at the very bottom of the wage distribution, our findings of relative labor outcome gains for them suggest that consumption spillovers may explain some of the earnings improvements experienced in recent periods by workers at the bottom of the U.S. wage distribution relative to those in the middle. Quantifying these effects would be of great interest. Unfortunately, this is not straightforward since predicting changes in aggregate wage inequality using city-level estimates would require aggregating local economies in a way that takes into account their position in the national distribution of wages. To illustrate this point, consider the case of the metropolitan area of Minneapolis and Saint Paul, which in the 1990s experienced aboveaverage increases in the wage bill share of top earners and in employment in home production substitutes, as well as a rise in the 10th percentile of the wage distribution relative to the median. Even if this case is consistent with the existence of consumption spillovers and contemporaneous compression of lower tail inequality, it is not clear how much it can explain of the compression observed at the national level, since the 10th percentile of the wage distribution in Minneapolis-Saint Paul corresponds to the 20th percentile of the national wage distribution.
An important extension of this paper would be work on providing a more complete assessment of changes in the well-being of low-skilled workers arising from the existence of consumption spillovers and, more broadly, the increasing dependence of unskilled employment opportunities to the physical and geographical proximity of skilled workers. This assessment would entail a local-level analysis of changes in employment rates, local prices (including housing values), real wages, and commuting time to work for low-skill workers. 19 In stressing that consumption demand shifts can lead to changes in the relative demand for skills, a paper closely related to ours is Leonardi (2008) . Leonardi highlights the skill-intensive goods that are more heavily consumed by more educated and richer workers (such as education and professional services) and investigates the importance of changes in the demand for these goods in explaining the increase in the relative demand for skilled workers in the United States and the United Kingdom between 1980 and 2000.
SPILLOVERS FROM HIGH-SKILL CONSUMPTION TO LOW-SKILL LABOR MARKETS
